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To determine the prognostic value of exercise testing in
patients with unstable angina pectoris, 125 hospitalized
patients were prospectively evaluated soon after stabi-
lization of their pain. Exercise testing was performed
after exclusionof acute myocardial infarction and a pain-
free period of at least 3 days (mean ± SD 3.9 ± 1.4).
No complicationswere noted during or immediately after
exercise testing. A positive test (angina or ::::: 1 mm ST
segment depression, or both) was noted in 60 patients
(48%). During a 1 year follow-up period, 52 (87%) of
these 60 patients had an unfavorable outcome (American
Heart Association class III or IV angina, recurrent un-
stable angina, coronary artery bypass surgery, acute
myocardial infarction or cardiac death) compared with
19 (29%) of the 65 patients with a negative test (p <
Unstable angina is considered to be intermediate in clinical
importance between chronic stable angina pectoris and acute
myocardial infarction (1). Studies during the 1970s (2-5)
noted a high mortality rate associated with these patients
with unstable angina, as well as an increased incidence of
acute, nonfatal myocardial infarction during follow-up.
Numerous investigators (2-18) have attempted to define
high and low risk subsets of patients with unstable angina
with a variety of clinical, noninvasive and invasive vari-
ables, and cardiac catheterization with coronary angiogra-
phy is currently recommended in many patients with un-
stable angina pectoris because knowledge of the coronary
anatomy may dictate therapy (13, 16-18). Since cardiac
catheterization carries a risk of death, although a low risk,
and early rather than late coronary artery bypass surgery
does not seem to alter survival (10,19), a clinically accepted
test that is familiar to most clinicians would be useful in
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0.001). The sensitivity and specificity of exercise testing
in predicting outcome were 73 and 85%, respectively.
The predictive value of a positive test was 87% and that
of a negative test was 71%. Angina by itself during the
exercise test was a reliable predictor of severe angina
(class III or IV angina) at follow-up (sensitivity 92%,
specificity 89%, positive predictive value 83% and neg-
ative predictive value 95%; p < 0.001). The findings
were not significantly affected by beta-adrenergic block-
ing agents or digitalis in the study sample.
Thus, in patients with unstable angina which has been
stabilized, the results of early submaximal exercise test-
ing may be useful in predicting outcome in the first year
after hospital discharge. Patients with a positive test
result should be considered for further diagnosic studies.
managing these patients. Treadmill exercise testing is fre-
quently used to diagnose, manage and follow-up patients
with coronary artery disease and would seem ideal for this
purpose. Recently, the safety and prognostic value of early
submaximal exercise testing after acute myocardial infarc-
tion in selected patients was established by several inves-
tigators (20-25). The results are reproducible and can pre-
dict future events, as well as the extent of coronary artery
disease and left ventricular dysfunction.
We believed that a similar approach in patients hospi-
talized with unstable angina pectoris would also be useful
in determining prognosis. This report describes the results
and prognostic value of exercise testing in a prospective
series of patients undergoing submaximal exercise testing
soon after their pain had been stabilized medically.
Methods
Selection ofpatients. Between November 1981and June
1983. there were 203 patients admitted to the Veterans
Administration Medical Center in Long Beach, California
who met our criteria for unstable angina pectoris and were
prospectively screened I to 2 days after admission. We
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defined unstable angina as the new onset or worsening of
previously stable angina pectoris. None of the patients had
evidence of acute myocardial infarction after a 3 day ob-
servation period (new Q waves or persistent ST or T wave
changes on the electrocardiogram or an abnormal increase
in serum creatine kinase-MB isoenzyme). Excluded from
the study were 20 patients (10%) older than 75 years of age,
17 patients (8%) with clinically overt congestive heart fail-
ure, 4 patients (2%) with a hematorcrit less than 30%, 15
patients (7%) unable to walk on a treadmill because of a
physical handicap and 4 patients (2%) who refused to give
informed consent. Fourteen patients (7%) with a myocardial
infarction within 3 months before being admitted to the
hospital were also excluded from the study as were four
patients (2%) with a prolonged hospitalization (due to severe
continuing angina requiring urgent coronary angiography).
Patient characteristics. The remaining 125patients (62%)
constituted the study sample. All patients were informed
about the nature of the study and all gave informed written
consent for the protocol , which had been approved by the
Human Studies Committee of the medical center. All 125
patients were men with a mean age of 56 years (range 37
to 72). The onset of the unstable angina was 10 ± II days
(range I to 45) before admission to the hospital. Nine pa-
tients (7%) had ischemic changes on the electrocardiogram
during chest pain, defined as T wave inversion or ST seg-
ment depression of 1 mm or more returning to baseline after
pain . Twenty-six patients (21%) had transient electrocar-
diographic changes not associated with chest pain. No pa-
tient in the study group had transient ST segment elevation
during pain . Seventy patients (56%) were in New York
Heart Association functional class I before the onset of
unstable angina, 20 (32%) were in class II, 14 (11%) were
in class III and I (1%) was in class IV (26). Seventy-three
patients (58%) had a prior myocardial infarction, 25 (20%)
had prior coronary artery bypass surgery and 33 (26%) had
a prior history of unstable angina .
Medical treatment. All patients were initially treated
with bed rest, nasal oxygen and nitrates or intravenous mor-
phine sulfate for chest pain. Prophylactic nitrates , beta-
adrenergic blocking drugs or calcium antagonists, or a com-
bination, were used at the discretion of the attending car-
diologist. At the time of exercise testing, 106 patients (85%)
were taking long-acting nitrates, 66 patients (53%) were
taking a beta-adrenergic blocking drug, 4 patients (3%) were
taking a calcium antagonist and 8 patients (6%) were taking
digoxin . In the majority of patients (70%), cardiac cathe-
terization was performed as part of their in-hospital eval-
uation or soon after discharge, as clinically indicated . In no
patient was coronary angiography deferred because of the
results of the exercise test.
Exercise testing. After a minimal pain-free period of 3
days, each patient underwent submaximal exercise testing
on a standard treadmill using a modified form of the Naugh-
ton protocol (27) . The submaximal exercise tests were per-
formed 5.0 ± 2.8 days (range I to 15) after admission and
3.9 ± 1.4 days (range 3 to 12) after the last episode of
angina . A 12 lead electrocardiogram was obtained imme-
diately before the exercise test and each patient was ques-
tioned to reconfirm that 72 hours had indeed elapsed since
their most recent episode of chest pain . Exercise testing was
performed in the postabsorptive state and just before the
next dose of oral medication. The treadmill speed was kept
constant at 2 mph and the initial grade of zero was increased
by 3.5% every 3 minutes . In those patients able to exercise
for 18 minutes, the speed was increased to 3 mph and the
grade decreased to 12.5%, with 2.5% increments thereafter.
Leads V], V5 and aVF were continuously monitored during
the exercise test, with blood pressure and electrocardio-
graphic tracings recorded at 1.5 minute intervals and for a
minimum of 5 minutes after exercise or until a return to
baseline measurements.
The treadmill exercise evaluation was terminated when
anyone of the following occurred: angina, dyspnea, leg
fatigue, dizziness, ST segment depression of 2 mm or more,
hypotension (> 15 mm Hg decrease in systolic blood pres-
sure) , multifocal ventricular premature beats or ventricular
tachycardia (~ 3 beats). The test was discontinued if none
of these appeared and the patient reached his target heart
rate (70% of the age-predicted maximal heart rate) (28).
The exercise test was defined as positive if angina developed
or if downsloping or horizontal ST segment depression of
1 mm or more 60 to 80 ms after the J point was noted during
or immediately after exercise. The exercise test results were
not discussed with the primary physicians except in five
cases. In each of these five patients, the exercise time and
objective results suggested that coronary arteriography was
mandatory and the investigator suggested such a course. In
the remainder of the study patients, repeat exercise testing
later during the hospital stay or after discharge was per-
formed as clinically indicated .
Follow-up. After hospital discharge, all patients were
followed up in our clinic at intervals of 3 months. Follow-
up data were obtained from patient interviews and hospital
records and by telephone interviews when necessary. The
New York Heart Association classification for angina was
used at each interval to categorize each patient's functional
class (26). At follow-up study, the patients were placed into
one of two groups: the favorable outcome group (class I or
II angina at follow-up) and the unfavorable outcome group
(class III or IV angina, recurrent unstable angina, coronary
artery bypass surgery, acute myocardial infarction or cardiac
death at follow-up). The follow-up period terminated at the
time of coronary artery bypass surgery or death or 1 year
after the initial hospital admission. For analytical purposes,
only the most severe complication was tabulated for each
patient with an unfavorable outcome (in decreasing order
of severity: death, acute myocardial infarction, coronary
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artery bypass surgery, unstable angina and class 1II or IV
angina).
Statistical analysis. The study involved the analyses of
both discrete and continuous data (29,30). The relation be-
tween two categorical variables was assessed by a chi-square
analysis. Tests of association were performed at the 0.05
significance level. Host factor and factors determined at the
tim" of hospitalization were tabulated against follow-up sta-
tus to determine predictability. Point estimates of sensitivity
and specificity were determined at 95% confidence interval
estimates of the population sensitivity and specificity rates
wen: computed,
f-or data of a continuous nature. comparisons between
two groups were made by standard two-sided t tests with
the significance level set at 0.05. When the equal variance
assumption test was rejected, a separate variance t test was
performed. In addition. nonparametric methods such as the
Wilcoxon rank sum test were utilized because these pro-
cedures are less sensitive to the effects of "outlier" data
and other violations of distribution assumptions .
Results
Results of exercise testing (Table 1). Sixty (48%) of
the 125 patients had a positive exercise test. Thirty-three
(26%) of these patients had angina during exercise testing.
7 (h%) had ST segment depression without angina and 20
(16%) had angina and ST segment depression. No patients
had ST segment depression greater than 2 mm, exertional
hypotension or malignant ventricular arrhythmias requiring
earl> termination of testing. The mean exercise time was
shorter in the patients with a positive test than in those with
a negative test (474 ± 269 versus 750 ± 399 seconds,
respectively; p < 0.00l) as was the mean peak rate-pressure
product (peak heart rate x systolic blood pressure, 147 ±
31 versus 178 ± 32 mm Hg . min .- I X 100. respectively:
p < 0.001). Ventricular arrhythmias during exercise testing
were noted in 33 patients (26%) .
The use of beta-adrenergic blocking agents significantly
influenced the results of exercise testing. Treatment with
these agents was associated with a higher frequency of pos-
itive exercise test results (58 versus 37%. p < 0.05) and a
higher percent of patients not treated with these agents (51
versus 15%) reached their target heart rate (p < 0.05). No
patient taking digitalis had ST segment depression during
or immediately after the exercise test.
Prognostic value (exercise test versus cardiac events)
(Table 2). Follow-up data were obtained in all 125 study
patients 41.3 ± 3.9 weeks (range 5 to 52) after initial
hospitalization for unstable angina. Fifty-four patients (43%)
had class I or II angina at follow-up (favorable outcome),
whereas 71 patients (57%) had more severe angina (class
1II or IV). unstable angina, coronary artery bypass surgery.
acute myocardial infarction or cardiac death (unfavorable
outcome). Fifty-two (87%) of the 60 patients with a positive
test had an unfavorable outcome during the follow-up year
compared with 19 (29%) of the 65 patients with a negative
test (p < 0.00 I). Severe angina (class III or IV) was seen
in 17 (28%) of the 60 patients with a positive test , but in
only 2 (3%) of the 65 patients with a negative test (relative
risk = 9.33, P < 0.0l) . Twelve patients developed unstable
angina as the most seriou s cardiac event during follow-up.
Nine (15%) of 60 patients with a positive test and 3 .(5%)
of 65 patient s with a negative test developed unstable angina
(relative risk = 3.00. P < 0.05) . Thirty-three patients
underwent coronary artery bypas s surgery as the most .se-
rious cardiac event at follow-up . Twenty-two (37%) of 60
patients with a positive test and II (17%) of 65 patients
with a negative test required coronary artery bypass surgery
(relative risk = 2.18, P < 0.05) .
Exercise test versus clinical status (Table 3 and Fig.
1). Fifty-two of 71 patients classified as having an unfa-
vorable outcome had a positive test (sensitivity = 73%,
95% confidence intervals = 63 to 84%), whereas 46 of 54
patients classified as having a favorable outcome had a neg-
ative test (specificity = 85%. 95% confidence intervals =
76 to 95%). The predict ive value of a positive exercise test
was 87% and that of a negative test was 71%. All 20 patients
Table 1. Results of Exercise Testing in 125 Patients
Entire Group
(n = 125)
Beta-Adrenergi c
Blockmg Therapy
(n = 66; 53%)
No Beta-Adrenergic
Blocking Therap y
(n = 59; 47%)
Negative test
Negative test with achievement of
target heart rate'
Positive test'
Angina alonct
ST depres sion only
Angina and ST depression'
65 (52%)
40 (32%)
60 (48%)
33 (26%)
7 (6o/cl
20 (16%)
28 (42%)
10 (15%)
38 (58%)
21 (32%:)
4 (6%)
14 (21%)
37 (63%)
30 (5 1%)
22 (37%)
12 (20%)
3 (5%)
600%)
Chi-square analysis was performed between the patients who were taking beta-adrenergic blocking agents
and those who were not for each exercise test result ~ p < 0 .05; t P < 0.01. n = number of patients.
670 BUTMAN ET AL.
UNSTABLE ANGINA PECTORIS
lACC Vol 4. No 4
October 19X4 667-73
Table 2. Relation Between Treadmill Test Results and Cardiac
Events During Follow-Up
Positive Test Negative Test
(n = 60) (n = 65)
Favorable outcome 8 (13%) 46 (71%)
Unfavorable outcornez 52 (87%) 19 (29%)
Class III or IV anginat 17 (28%) 2 (3%)
Unstable angina* 9 (15%) 3 (5%)
Coronary artery bypass 22 (37%) II (17%)
surgery*
Acute myocardial 3 (5%) 2 (3%)
mfarction
Cardiac death 1(2%) 1(2%)
Favorable outcome = New York Heart Association class I or II angina
at follow-up. *p < 0.05; tp < 0.01; tp < 0.001. n = number of patients.
(28%) with combined angina and ST segment depression
during exercise testing had an unfavorable outcome. The
exercise time and rate-pressure product were lower in the
patients with an unfavorable outcome at follow-up. The
mean peak exercise time was 736 ± 404 seconds in the
patients with a favorable outcome and 527 ± 309 seconds
in the patients with an unfavorable outcome at follow-up (p
< 0.01). Similarly, the peak rate-pressure product was 179
± 31 mm Hg·min -I X 100 and 151 ± 34 mm Hg'min- 1
x 100, respectively (p < 0.01).
When cardiac events requiring hospitalization (namely,
unstable angina, acute myocardial infarction, coronary ar-
tery bypass surgery or death) were considered in the prog-
nostic analysis, the sensitivity of the test was 67% (95%
confidence intervals = 55 to 80%), specificity 86% (95%
confidence intervals = 76 to 95%) and the positive and
negative predictive values of the test were 81 and 73%,
respectively.
When the 25 patients (20%) with previous coronary ar-
tery bypass surgery were excluded, the sensitivity of the
test in predicting an unfavorable outcome was 69%, spec-
ificity was 84%, predictive value of a positive test was 81%
and the predictive value of a negative test was 74%. These
values are not significantly different from those for the entire
study sample (73,85,87 and 71%, respectively).
Ventricular arrhythmias. Premature ventricular com-
plexes were seen during exercise testing in 33 patients (26%
of study sample): in 19 (27%) of 71 patients with an un-
favorable outcome and 13 (24%) of 54 patients with a fa-
vorable outcome (p = NS). Furthermore, their presence
did not significantly affect the predictive value of a positive
or negative test.
Prediction of severe angina. The exercise test was use-
ful in predicting those patients who were at risk of severe
angina (that is class III or IV) during follow-up. For the
purpose of this analysis, we excluded the 25 patients who
underwent coronary artery bypass surgery before at least
one follow-up evaluation. Of the remaining 100 patients,
35 (83%) of the 42 patients with angina during exercise
testing had class III or IV angina during follow-up compared
with only 3 (5%) of 58 patients with an angina-free test (p
< 0.0001). The predictive value of angina during exercise
testing was 83% (95% confidence intervals = 72 to 95%)
and that of an angina-free test was 95% (95% confidence
intervals = 89 to 100%). The sensitivity and specificity of
angina during the test for predicting severe angina were
92% (95% confidence intervals = 84 to 100%) and 89%
(95% confidence intervals = 81 to 97%), respectively.
Twenty-two (76%) of the 29 patients with angina alone on
exercise testing had severe angina at follow-up, whereas all
13 patients (100%) with angina and ST segment depression
had severe symptoms at follow-up (p < 0.05).
Analysis of otherclinicalvariables. We also examined
several clinical variables that might predict an unfavorable
outcome in patients with unstable angina. Although the mean
age (± standard deviation) of the patients with a favorable
outcome was significantly younger (55 ± 9 years) than that
of the patients with an unfavorable outcome (58 ± 6 years)
(p < 0.05), the large overlap makes age of little clinical
utility in predicting outcome. Of the 37 patients with an
increase in previously stable angina, 27 (73%) had an un-
favorable outcome and 10 (27%) had a favorable outcome
Table 3. Correlation Between Results of Submaximal Exercise Testing and Clinical
Status at Follow-Up
Outcome
Positive test (either angina or ST depression)
Angina only
ST depression only
Angina and ST depression
Negative test (none of the above)
Target heart rate achieved
n = number of patients.
Total
(n = 125)
60 (48%)
33 (26%)
7 (6%)
20 (16%)
65 (52%)
40 (32%)
Favorable
(n = 54)
8 (15%)
6 (11%)
2 (4%)
0(0%)
46 (85%)
29 (54%)
Unfavorable
(n = 71)
52 (73%)
27 (38%)
5 (7%)
20 (28%)
19 (27%)
II (15%)
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Figure 1. Cumulative incidence of unfavorable
events in the 60 patients with a negative exercise
test I open circles) andthe65patients witha positive
exercise test (solid circles) during the 12 month
follow-up period. The numbers below the circles
represent the numberof patients remaining in each
group at each follow-up interval. Unfavorable out-
come = New York Heart Association class III or
IV angina, unstable angina, acute myocardial in-
farcnon , coronary bypass artery surgery or cardiac
death during follow-up.
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at follow-up (p < 0 ,01). Previous coronary artery bypass
surgery and the use of beta-adrenergic blocking agents also
identified higher risk patients, with 70% of the patients
taking beta-adrenergic blocking medications having an un-
favorable outcome compared with 43% of those not treated
with these drugs (p < 0.01). Of the 66 patients taking beta-
adrenergic blocking agents. 36 (92% ) of 39 with a positive
test had an unfavorable outcome, whereas II (41%) of 27
with a negative test had an unfavorable outcome at follow-
up tp < 0.001). The sensitivity of submaximal exercise
testing in patients taking beta-adrenergic blocking agents
was 77% (95% confidence intervals = 64 to 89%); the
specificity was unchanged at 85% (95% confidence interval s
= 69 to 100%). The predictive value of the exercise test
was similarly not significantly altered in the presence of
beta-adrenergic blocking therapy.
Safety. None of the patients developed prolonged chest
pain or ventricular arrhythmias requiring therapy during or
immediately after exercise testing . One patient had an un-
complicated myocardial infarction the day after exercise
testing (18 hours) ; during the exercise test , the patient had
developed angina and 1.5 mm of ST segment depression
which resolved immediately after termination of exercise.
Discussion
Exercise testing has become part of the evaluation of the
majority of patients with known or suspected coronary artery
disease (31 ,32). Theroux et al. (2 1) and others (20,22-25)
found that carefully selected and clinically stable patients
with a myocardial infarction could undergo exercise testing
safely before hospital discharge and the results correlated
with the I year prognosis, On the basis of these findings ,
we believed that similar testing could be safe and useful in
the management of selected patients hospitalized with un-
stable angina.
Prognostic value of exercise testing. We found that
submaximal exercise testing can be performed safely after
early stabilization of hospitalized patients with unstable an-
gina . Furthermore, the results of exercise testing may be
used to predict an unfavorable I year prognosis (either se-
vere angina , hospitalization for recurrent unstable angina,
nonfatal myocardial infarction , coronary artery bypass sur-
gery or cardiac death) . Submaximal exercise testing was
sensitive (73%), specific (85%) and useful (predictive value
of positive and negative tests 87 and 71% , respectively) in
detecting patients with an unfavorable outcome. Angina
during exercise testing was also highly predictive of severe
angina (class 1II or IV) at follow-up evaluation (predictive
value of positive and negative tests 83 and 95%, respectively).
Safety of exercise test. Although it has been stated (33)
that exercise testing in patients with unstable angina should
be avoided, this has generally referred to patients with con-
tinuing rest angina. Nixon et al. (34) performed submaximal
exercise tests using a bicycle ergometer in 61 patients with
unstable angina after a brief but definite " cooling off' pe-
riod . Although no adverse effects were seen in these 61
patients, these investigators did not find the test particularly
useful in predicting outcome, possibly because of the rel-
atively brief follow-up period (mean 18 weeks) and small
sample size . In our study , submaximal exercise testing was
performed after the patient was free of angina for at least
3 days and no complications were observed during or im-
mediately after testing. One patient had an uncomplicated
myocardial infarction on the day after exercise testing .
Whether this was a late complication of exercise testing is
unknown , although it is unlikely.
Other high risk variables. Many investigators have at-
tempted to identify the high risk patient with unstable angina
during and after hospitalization , Gazes et al. (2) found that
frequent angina during hospitalization, prior stable angina
and ischemic ST segment changes during pain identified the
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high risk patient. Other investigators (4) also found that in-
hospital infarction and cardiac death were related to per-
sistent angina despite medical therapy and a history of pre-
vious myocardial ischemia, whereas long-term mortality rate
was related to age, presence of cardiomegaly and pulmonary
venous congestion. Recently, Olson et al. (II) found that
a high risk subgroup for cardiac death and nonfatal myo-
cardial infarction could be identified by the combined pres-
ence of continuing angina during hospitalization, ischemic
changes in the electrocardiogram and a positive technetium
pyrophosphate scintigram. In our study, only a history of
previously stable angina or coronary artery bypass surgery
helped discriminate between a low risk and a high risk group
of patients. This difference was most likely due to patient
selection in our study sample.
Although cardiac medications may affect the results of
exercise testing, it appears that the results of testing in
patients with unstable angina can be interpreted with con-
fidence, regardless of whether the patient is taking medi-
cations at the time of exercise testing. Furthermore, a neg-
ative test, whether limited by achievement of the target heart
rate, leg fatigue, dizziness or dyspnea, is quite specific in
predicting a favorable outcome during the first year after
hospital discharge.
Ventricular arrhythmias. Ventricular arrhythmias dur-
ing exercise testing after myocardial infarction have been
shown to correlate with subsequent mortality (21), though
not in predicting overall cardiac events (35). Although the
cardiac mortality rate in this sample of patients with unstable
angina was too low for analysis, ventricular arrhythmias
during exercise did not significantly alter the predictive value
of a negative or positive exercise test.
Role of radionuclide stress test. Nuclear stress testing
has been reported (36) to be less predictive when beta-
adrenergic blocking agents are used or when the age-pre-
dicted target heart rate is not achieved. Results from recent
studies (37 ,38), utilizing predischarge exercise thallium-201
scintigraphy and radionuclide ventriculography in patients
with acute myocardial infarction, were found useful in dis-
tinguishing high and low risk groups. Furthermore, the re-
sults from the isotope studies better identified patients at
risk of cardiac events than did angina, ST segment depres-
sion or extent of angiographic disease, irrespective of the
location of the infarct. Further studies may show that the
predictive value of submaximal exercise testing with nuclear
imaging is similarly increased in patients with unstable an-
gina. Similarly, although three standard electrocardio-
graphic leads were employed during exercise testing in this
study, 12 lead systems may be more sensitive in identifying
ischemic electrocardiographic changes (39).
Clinical implications. Submaximal exercise tests can be
obtained in the majority (62% of patients admitted with
unstable angina in our study) of patients hospitalized with
a diagnosis of unstable angina. For optimal safety. the test
must be performed judiciously. after exclusion of acute
myocardial infarction and after an angina-free period (72
hours in this study). The test should be stopped at the earliest
complaint of chest pain or objective evidence of ischemia
because the predictive value of either is high in this subset
of patients and further stress may be deleterious. Further-
more, exercise testing should not be performed in patients
with continuing rest angina despite optimal medical man-
agement or in those with clear electrocardiographic evidence
of reversible ischemia since these patients have been shown
to be at high risk and exercise testing is unlikely to provide
additional prognostic information (2,6,8,11, 14).
If the findings of this study are confirmed by others in
different patient groups, submaximal exercise testing will
have a significant impact on the management of patients
hospitalized with unstable angina. Patients with a positive
study should be considered for early coronary angiography,
whereas those with a negative test could be initially managed
medically.
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